Zhenqing recipe improves glucose metabolism and insulin sensitivity by repressing hepatic FOXO1 in type 2 diabetic rats.
Forkhead box O1 (FOXO1) plays an important role in glucose metabolism at the gene transcription level. Increased FOXO1 activity results in hyperglycemia by promoting the expression of gluconeogenic enzymes such as phosphoenolpyruvate carboxykinase (PEPCK) and glucose-6-phosphatase (G6Pase), and inhibiting glucokinase (GK). This study evaluates the effect of Zhenqing Recipe (ZQR), a Chinese herbal medicine, on hyperglycemia and its molecular mechanisms. Type 2 diabetic rats, developed by high-fat diet combined with low-dose STZ injections, were randomly divided into untreated diabetic, ZQR and metformin group. Normal rats served as control. After an eight-week treatment, fasting blood glucose was significantly decreased and insulin sensitivity index was obviously increased in the ZQR group. ZQR also improved the oral glucose tolerance. Compared with the control group, the mRNA levels of PEPCK and G6Pase were significantly elevated, while GK mRNA expression was decreased in the liver of untreated diabetic rats. ZQR significantly reduced the mRNA levels of PEPCK and G6Pase, and increased GK mRNA expression. The hepatic mRNA and protein expression of FOXO1 in the untreated diabetic group was markedly increased compared to controls. The administration of ZQR significantly decreased the mRNA and protein levels of hepatic FOXO1. The data suggest that ZQR improves glucose metabolism and insulin sensitivity, which is accompanied with regulating mRNA expression of GK and gluconeogenic genes. This anti-diabetic effect of ZQR is due to its ability to repress hepatic FOXO1 at the mRNA and protein level.